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Claims / _ J_ ^' . ' _ ' ... ^ -'^ 1 _ _ 1 ' 

1 • An optical compensatory sheet having -a transpar- 
ent support and an optically anisotropic layer formed from 
liquid^cfysta^ 

gle of less than 5°, wherein the optical compensatory sheet 
has a retardation value in plane defined by the following 
formula in the range of 10 to 1, 000 run,, and a retardation 
j^aiue-along^the— thickness-d-i-rect-ion-def-ined-b^ 



10 ing formula in the range, of 10 to 1, 000 nm: 
Re=(nx-ny )xd 
Rth=[ { (rix+ny) /2}-nz]xd 
.in which Re is the retardation value in plane; Rth is the 
retardation value along the thickness direction; each of nx 
15 and ny is a refractive index in the plane of the optical 
compensatory sheet; nz is a refractive index along, the 
thickness direction of the optical compensatory sheet; and 
r d is the thickness of the optical compensatory sheet. . 



20 2. The optical compensatory sheet as defined in 

jBfe." claim 1, wherein the optical compensatory sheet has a re- 

tardation value in plane in the range of 20 to 200 nm. 

3. The optical compensatory sheet as defined in 

25 claim 1, wherein the optical compensatory sheet has a re- 
tardation . value ' along the thickness direction in the range 
of 70 to 500 nm. 

4 . The optical compensatory * sheet as def ined s in 

30 claim 1, wherein the transparent support has an, optically 
uniaxial birefringence or an optically biaxial birefrin- 
gence . 



ll 5 • The optical^ compensatory sheet as defined in 
claim 4, wherein the transparent support has a retardation 
value in plane defined by the following formula in the 
range, of 10 to 1,000 nm: 
5 Re= ( nx-ny ) xd~ ~ — — — - — ™ — — : '■ " 



25 



30 



in which Re is the retardation value in plane; each of nx 
and ny is a refractive index in the plane of the support;- 
nz is a refractive index along the thickness direction of 
-the— support-;— and-d— is— the— th-ickness-of—t^ — — 



10 / , 

6. The optical compensatory sheet as, defined in 
claim 4, wherein the transparent support has the retarda- 
tion value along the thickness direction defined by the 
following formula in the range of 10 to 1,000 nm: 

15 Rth=[{(nx+ny)/2}-nz]xd 

in which Rth is the retardation value along the thickness 
direction of the support; each of nx and ny is a refractive 
index in the plane of the support; hz is a refractive index 
along the thickness direction of the support; and d is the 
20 thickness of the support. 

7. The optical compensatory sheet as defined in 
claim 1, wherein the liquid crystal molecules are discotic 
liquid crystal molecules. 



8. The optical compensatory sheet as defined in 
claim 7, wherein, the optical compensatory sheet further has 
a second optically anisotropic layer formed from rod-like 
liquid crystal molecules. 

9. The optical compensatory sheet as defined in 
claim 8, wherein the rod-like liquid crystal molecules in 
the second optically anisotropic layer are aligned in an 
average inclined angle of less than 5°. 




- 99 - 



10 . The pptical compensatory sheet as defined in 
claim 8, wherein the optical compensatory sheet comprises 
the optically anisotropic layer , the transparent support 
and the second optically anisotropic layer in this order. 



11. The optical compensatory sheet as defined in 
claim 8, wherein the optical compensatory sheet comprises 
the transparent support, the optically anisotropic layer 
-and— the— second-optrioaliy^an^^ 



10 ■-' 

12. The optical compensatory sheet as defined in 
claim 8, wherein an average direction of lines obtained by 
projecting the nonnals of, discotic planes of discotic liq- 
uid crystal .molecules in the optically anisotropic layer 

15 onto the transparent support is essentially parallel or 

perpendicular to an average direction of lines obtained by 
projecting the long axes of rod-like liquid crystal 
molecules in the second optically anisotropic layer onto 
the transparent support. 

20 - 

13. The optical compensatory sheet as defined in 
claim 8, wherein the transparent support has an optically 
uniaxial birefringence or an optically biaxial birefrin- 
gence, and an average direction of lines obtained by pro- 

25 jecting the long axes of rod-like liquid crystal molecules 
in the second optically anisotropic layer onto the support 
is essentially parallel or perpendicular to tlie slow axis 
in plane of the support. 

30 14. The optical compensatory sheet as defined in 

claim 1, wherein the liquid crystal molecules comprise a 
mixture of discotic liquid crystal molecules and rod-like 
liquid crystal molecules . 
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15. The„optical .compensatory sheet as defined in 
claim 14 , wherein the transparent support has an. optically 
uniaxial birefringence or an optically biaxial birefrin- 
gence, and an average direction of lines obtained by pro- 



5 jecting the long axes of rod-like liquidTcrystal molecules" 
in the optically anisotropic layer onto the support is es- 
sentially parallel or perpendicular to the slow axis in 
plane of the support. 

10 16. The optical compensatory sheet as defined, in 

claim 1, wherein the liquid crystal molecules are rod- like 
liquid crystal molecules. 

17. The optical compensatory sheet as defined in 

15 claim 16/ wherein the transparent support has .an optically 
. uniaxial birefringence or an optically biaxial birefrin- 
gence, and an average direction of lines obtained by pro- 
jecting the long axes of rod-like liquid crystal molecules 
in the optically anisotropic layer onto the support is es- 

20 sentially parallel or perpendicular to the slow axis in 
plane of the support. \ ... ■ 

18. The optical compensatory sheet as defined in 
claim 16 , wherein the optical compensatory sheet further 

25 comprises a second optically anisotropic layer formed from 
rod-like liquid crystal molecules. ' . 

19. The optical compensatory sheet as defined in 
claim 18 , wherein the rod-like liquid crystal molecules in 

30 the second optically anisotropic layer are aligned in an 
average inclined angle of less than 5°. 
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20. The optical compensatory sheet as defined in 
claim 18, wherein the optical compensatory sheet comprises 
the optically anisotropic layer, the transparent support 
and the second optically anisotropic layer in this order. 



21. , The optical compensatory sheet as defined in 
claim 18 , wherein the optical compensatory sheet comprises 
the transparent support, the optically anisotropic layer 



and—the— second— optical-ly— anisotropic— layer— in— thi^ — 

22 . The optical compensatory sheet as defined in 
claim 18, wherein an average direction of lines .obtained by 
projecting the long axes of rod-like liquid crystal 
molecules in the optically anisotropic layer onto the 
transparent support is essentially perpendicular to an av- 
erage direction of lines obtained by projecting the long 
axes of rod-like liquid crystal molecules in the second op- 
tically anisotropic layer onto . the ' transparent support . 

23. The optical compensatory sheet as defined in 
claim 18, wherein an average direction of lines obtained by 
projecting the long axes of rod-like liquid crystal 
molecules in the optically anisotropic layer onto the 
transparent support is at an angle of 5° to 85° to an aver- 
age direction of lines obtained by prpjecting the long axes 
of rod-like liquid crystal molecules in the second optical- 
ly anisotropic layer onto the transparent support. 
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24. An elliptically polarizing plate comprising a 
transparent protective film, a polarizing membrane , and an 
optical compensatory sheet having a transparent support and 
an optically anisotropic layer formed from liquid crystal 
5 molecules aligned in an average inclined angle of less thanT 
5°,; wherein the optical compensatory sheet has. the retarda- 
tion value in plane defined by the following formula in the 
range of 10 to 1,000 nm, and the retardation value, along 
~~ the thickne s s direc fion d'ef ined~by ^the~^f otlowing^f ormula— in-^ 
10 ^ the range of 10 to 1,000 nm: / 
\ Re=(nx-ny)xd 

Rth=[{(nx+ny)/2}^nz]xd 
in which Re is the retardation value in plane; Rth is the. 
retardation value along the thickness direction; each of nx 
15 and ny is a refractive index in the plahe of thie optical 
compensatory sheet; nz is a refractive index along the 
thickness direction of the optical compensatory sheet; and 
d is the thickness of the optical compensatory sheet. 

20 .25. The elliptically polarizing plate as defined in 

claim 24, wherein the elliptically polarizing plate com- 
prises the optically anisotropic layer, the transparent 
support, the polarizing membrane and the transparent pro- 
tective film in this order. 
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26. A liquid crystal display comprising a liquid 
crystal cell of VA mode and two polarizing elements placed 
on both sides of the cell, wherein. at least one of the po- 
larizing elements comprises a transparent protective film, 
~5 a^iolari^ing"^ membrane", "and an optical compensatory sheet * 
having a transparent support and an optically anisotropic 
layer formed from liquid crystal molecules aligned in an 
average inclined angle of less than 5°, said optical com- 
— pens atory— sheet^-hav-i-ng— the-r retardation— value— in^piane-de^--^- 
fined by the following formula in the range of 10 to 1,000 
nm, and the retardation value along the thickness direction 
defined by the following formula in the range of 10 to 
1,000 nm: 

Re= ( nx-ny ) xd 
' Rt:h=[ { (nx+ny)/2}-nz]xd 
in which Re is the retardation value in plane; Rth is the 
retardation value along the thickness direction; each of nx 
and ny is a refractive index in the plane of the optical 
compensatory sheet; nz is a refractive index along the 
, thickness direction of the optical compensatory sheet; and 
d is the thickness of the optical compensatory sheet. 




